Residual magnetism holds solenoid armature in desired position by Crawford, R. P.
Bean 
Bobb
March 1967	 Brief 67-10038 
NASA TECH BRIEF 
NASA Tech Briefs are issued to summarize specific innovations derived from the U.S. space program, 
to encourage their commercial application. Copies are available to the public at 15 cents each 
from the Clearinghouse for Federal Scientific and Technical Information, Springfield, Virginia 22151. 
Residual Magnetism Holds Solenoid Armature in Desired Position 
Electrical Connector
Cap 
Spacer	 Sleeve 
The problem: 
To design a holding solenoid that will hold its 
armature in a desired position without the continuous 
application of electrical power or mechanical locking 
devices. 
The solution: 
A solenoid that utilizes residual magnetism to hold 
the armature in the desired position after excitation 
current is removed from the coil. 
How it's done: 
The solenoid consists of two coils with insulated 
copper windings; a bobbin, an armature, and a shell 
made of a material having the desired residual 
properties (for example, alloy ASTM A-353); brass 
bobbin spacers: polytetrafluoroethylene bearings: and 
a sleeve, cap, and sitch bracket made of aluminum
or stainless steel. A microswitch may be included to 
monitor the position of the armature. 
When excitation current is applied to coil No. I 
of the solenoid, the armature moves to the position 
indicated in the illustration. When the current is 
turned off from this coil, the residual magnetic 
field in the magnetic circuit (linking the bobbin, 
armature, and shell) will hold the armature in 
position as long as desired. The armature can be 
released from this holding position by applying 
current to coil No. 2 or exerting a mechanical force 
on the armature shaft that is greater than the residual 
magnetic force. When the armature is moved from its 
equilibrium (holding) position, the residual magnetic 
field essentially disappears. The armature can then be 
moved in either direction by applying current to the 
appropriate coil.
(continued oerleaI) S
This document was prepared under the sponsorship of the National 
Aeronautics and Space Administration. Neither the United States 
Government nor any person acting on behalf of the United States
Government assumes any liability resulting from the use of the 
information contained in this document, or warrants that such use 
will be free from privately owned rights.
https://ntrs.nasa.gov/search.jsp?R=19670000038 2020-03-11T20:17:45+00:00Z
Notes: 
1. Although this solenoid consumes no electrical 
power in the hold position and eliminates the need 
for mechanical locking devices, it has a low 
tolerance to armature displacements from the equi-
librium position. Such displacements destroy the 
residual magnetic field. The solenoid should 
therefore not be used in a vibration environment, 
without suitable modification.
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